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.10001] This applet™ claims the benefit of U.S. Provisiona, Patent a • 
Serial No. 6O/50V86-. . filed September is 2003 th- , Apphcation 
incorporated herein bv reference L ai , .1^^ "* ^ * *** * 



for all purposes. 

Technical Field 

t « » 

[0002] 



r;L ^^^^^ 

derfce lhal allows ,„ r ^ " ?* " ct "* ln *»> w8h a.bncta, 



Background of the Invention 
[0003] 



P>003] Many medical procedures require ponclurirki of «~ w 
underlying tissues of a hum^n « • . PUnC,Unng of *° sk| n. and sometimes 

cocking m«*«hfem fcam**, ^ d *eZ*Jta ™^* WM,n *-»»«**« 
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opening through which the lancing tip extends in its extended position. The endcap may 
be releasably or permanently attached to the remainder of the housing, or can comprise an 
integral part of the housing. 

[0004] One common problem thathas been found to exist with many known lancets - 
and lancing devices is the closure of the puncture site before an adequate volume of blood 
has been collected. Premature closure of the puncture requires additional blood to be :. 
dravm from the patient, often in a separate and sometimes less desirable location. resulting 
in an increase in pain and stress to the subject Costs also increase, as multiple lancets 
are required to acquire an adequate sample, This is particularly the case when alternate 
lancing sites other than the fingertips, such as for example the forearm or earlobe, are 
lanced Lancingatsuchattemate^ 

of the fingertips can result in callous formation, leading to less consistent sampling and 
decreasedsensitivityofthefingertips. In addition, the fingertips have a greater densrty of 
nerve endingslhan alternate lancing sites, resulting in greaterpain sensation from fingertip 
lancing than lancing at alternate sites. To increase patient compliance with a prescnbed 
sampling regimen, it is desirable to minimize pain resulting from the lancing operation. 
However, because alternate sites typically contain a lower density of capillaries or a deeper 

capfllarybedthan^ 

or are prone to premature closure. 

,0005] : Attempts have been made to provide lancing . devices that inhibit premature 
closure of the puncture site and yield increased sample size. Such attempts have included 
the use of a stimulator member slideably mounted to the housing for cyclically pumping 
around the puncture site to -milk" the wound! Although utilizing the aforementioned 
pumping sequence may allow a larger sample to be collected before closure of the 
puncture site, occasionally a sample is still insufficient, and another lancing operahon to 
• collect blood or analytic fluid is required. Additionally, the repeated application and release 
of pressure from such pumping can result in contact between the sample and the lancing 
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device, smearing and/or contaminating the sample and necessitating another lancing 
• operation, a nd/or can lead to bruising of the tissue surrounding the lancing site Also ibe 

Piston of a translationally mounted sUmulator member results in increased complexity 
: and cost of ih« | ancjng devfce P ' ex,Iy 

.neihods ,o facWate leased sa-apte vote™, of blood or other anaiyBo «. am) to 

and methods .hat a re readjy adaptabte ,o cunent laneing device, and*ocedu re! , a„ d 
.HViobcnnbe ufed for tatting a. fajadip as wo» as adomato ^ Kllectm ^ . 

Summary of the Invention 

* ■ • « ■ » 

[0007J l "^^^««prasan l ^ in „ bonen ^ f „ a|and 

e^bten e<*eebo„ a, an incased .oliane of Wood or of her body ftdd ,„ be samptedbon, 

L „"7,? IT" °' ^ T** <* •teP^eat Won te , 

h» ose a tinged* lareing 5te , « B ^ ^ 0 , ^ 

^ as the fe-eann aadfcreadobe. .n fcdher entente, the invent . a sa^te* ■ 
n-etbed for tcreasa* cotteoted sampfe size of bleed or Che, body naid^alanajslte! 
I0O0SJ . '""easpecl ^p res en t ,„ venltonlsa „ end ^ fora ^ 

ZS'.'S - « ^« pod^ 

""^ «~ 5u,ram *» •* r**.-*- - ■»"»«. sadace fe*, on lb. v 

™^;" e ^<«^9 ^totesaesorroabd^a^sne : 
byrookmgofmaoon^facelnoa^ac.wifhtbatissuasuno^^ . 

s^rr "v" a " «?« 'ocMoa content wlh tissue 

~ ng a teno^ siie. and a, teas, one Sto «ad apea^ fbro^h ,be on^rdV^ved 
sealed face, the siotted opening b*g „an™»e, a, a cenba, portion ibaa a, extren«es 
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[00010] In another aspect, the invention tea lancing device for collecting a sample of 
body fluid from a sampling site on the skin of a subject The lancing device preferably 
includes a lancet and a housing comprising an endcap, the lancet being livable between 
a first position within the housing and a second position wherein at least a sharp tip portion 
of the lancet extends through an opening in the endcap. The endcap preferably includes a 
contact face surrounding the opening and at least one surface feature on the contact face 
adjacent the opening for applying pressure to tissue surrounding the sampling site 1 by 

rocking of the contact face in rontact therewith. t . 

• • . * ■ . 

100011] In still another aspect, the invention is a lancing device for collecting a sample 
of body fluid from a sampling site on the skin of a subject. The lancing device preferably 
includes a lancet and a housing comprising an endcap, the lancet being movable between 
a first position within the bousing and a second position wherein at least a sharp tip portion 
of the lancet extends through an opening in the endcap. The endcap preferably includes 
ah ouhvardly^curved contact face for rocking contact with tissue sunounding the sampling 
site, and at least one slotted opening through the outwardly-curved contact face. • < 

[00012] . In still another aspect, the invention is a method of collecting a sample of 
blood or other body fluid, the method preferably including the steps of lancing the skin of a 
subject at a lancing site with a lancing device having a contact face including one or more 
surface contour features surrounding an opening; and rocking the lancing device with the 
contact face in contact with the skin surrounding the lancing site. 

* • ■ 

[0001 3] These and other aspects, features and advantages of the invention will be 
understood with reference to the drawing figures and detailed description herein, and will 
be realized by means of the various elements and combinations particularlY pointed out in 
the appended claims. It is to be understood that both the foregoing general description 
and the following brief description of the drawings and detailed description of the invention 
are exemplary and explanatory of preferred embodiments of the invention, and are not 
restrictive of the invention, as claimed. 
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Brief Description of the Drawings 

accordmg .6 one «^ ep,,^ of „, ^ 

[00016] FIGURES 3a and 3B show a perspective view and n • 

of an endcap for a lancing device according JL ZZT , ^ """^ 

present invention. " 9 1 ° ye? arM?lher e ^ple embodiment of the 

. 100.171 FIGURE 4 shows , perspeclive view of an end, , 
; [00018J FIGURE 5 shows a perspeclh* view of an ™* , 
[0001S.J FIGURE 6 shows a perspective view of an endcap for a la • - • 

Detailed DeecripHon of Example Embodiments 
IQ0020J- The present invention may be unri^^ 

drawing which fom, a part of.,*, disctosaJTTTl ^.• m T a ^? 

inveaaon - « Wled to ^ specafc - »* 

described aralAx shorn herein and fh.a.h . '• ^ """fans or parameters 

***** part^, ar^^:;t: rs^rr fete, " ,? ~* 
.he s^r ^ . v -a„, * w *rtsrtrr , ~ 
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dictates otherwise. Ranges maybe expressed herein as from "about" or 'approximately" 
one particular value and/or to "about" or "approximately* another particular value. When 
such a range is expressed, another embodiment includes from the-one particular value 
and/or to the other particular value. Similarly, when values; are expressed as 
approximations, by use of the antecedent "about," it will be understood that the particular 

• * • B * 

value fonfts another embodiment 

[00021] With reference now to the drawing figures, Figure 1 shows one example 
embodiment of an endcap 10 for a lancing device according to the present invention. The 
endcap 10 preferably comprises a first end 12 for releasable or permanent attachment to 
the remainder of a housing of a lancing device; Alternatively, the endcap forms an integral 
part of the housing of the lancing device. The endcap 1 0 can be adapted for Use with any 
of a variety of standard, commercially-available or later-developed lancing devices, by 
appropriate configuration of coupling or attachment features of the. first end 12. The 
second end 14 of the endcap 10 preferably defines the opening 16 through which the 
sharp lancet tip projects in its extended position to penetrate the skin at the intended 
lancing site. In the depicted embodiment, the opening 18 is a slot extending substantially 
across the second end 14 of the endcap 10. In alternate embodiments, the opening has a 
circular, triangular, rectangular, polygonal or other shape. The second end 14 of the 
endcap 10 preferably comprises an outwardly curved of convex contact face 20, with one 

or more raised surface features formed thereon. For example, in the depicted 

* * ... • ■ ■ 

embodiment, the surface features comprise a raised rim 22 surrounding the slotted 
opening 16, and a raised side projection 24 extending laterally outward from the contact 
face 20 along the central portion of both sides of the slot 16. The outer surfaces of the rim 
22 and the projection 24 are preferably outwardly radiused to generally match the 
outwardly curved or convex contour of the contact face 20. 

[00022] In a preferred method of operation according to the present invention, after 
firing the lancing device, the user leaves the contact face of the endcap in contact with the 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/035018 

FCT/US2004/D24407 



skin around the lancing and rocks Ihe lancing device Dra f» ra hh,- 

« a, ,eaa, one p.ane c „*„. wherein that piano o, mo tton Mercec* a 

ranee, opena* and*, „ rafe ed surface ,ea.ere(s> p„ U,e endcap* LnJ^ 

■ ^a'^'scurvedatorglhfei^neofmoik.n.wherebvTOkl^n,,,, r^"* 3 " 8 
* Plane of mp«o„ appSss ^ j£ £ 

when «,e ehdeap embeds pf Ffc , b raj „ a ptae o,^^ T~ 

» ho k u P 9 Preyent prema(ure <*>sure of the puncture site • 

^ -*-!*.. c*e»on o, .creased «*»e „ Hood ,et 

rnK/Prt m f,^:i» . contact nbs 36 are preferabKr convexry 
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♦ 

rocked back and tortK pnderabfyiha plane of motion extending Ihrough !he centerof the 
owning and cental *«4 thenrb/enham^ 
other body fluid to be sampted. 

,„„„,„ Finorea 3a and 3b show an endcap SO for a lancing device accwdlno to yet 
S ^erhbodimentnt^present^neoa Tt» c^tactfeoa 62 of Pandean dettnea 

52 IJbty conges a plum,!., of allernafing **» - *■«--» ' f ' ' 

Sla a con«nuoua,ondulallng or wav*«ke Surface surroondlntftheopen^M. After 

^Sea et.emet.ng tenaron and compmssfcn o, are s*in surrounding fl*^ * 
Z<m> subcutaneous Md towa""* lancing site and helping preventprema^ cloaure. 
of the lancing site, thereby enhancing sample collection. 

,000251 Fig"- 4 shows an endcap 70 tor a lancing device, accenting to another 
SL« of U» P^erd *ve*oe- the coma* fece 72 of «* lendpap de«r^a 
L* circular cenUa. opening 74 tor passing are sharp lance. «p. The comae, face 72 
^conrpdaes a pake, comae, riba 76, a ^ao^fhe^^72a 1 ong 
eL a»e o, fhe opening 74. The dia« feces o, «*> cxmfac, *, 76** p«M* 
coovorfycurvWtof^ 

: ^ ^tothat-e^ab^ The h edges Che 
p^H, curved or angled ,0 den TO a cenW channef 78 gratia earner a. ds cemen 
Lnd the o P eh»rg 74. than a, te rrrter r^ Tha 
coo.oursonhecon.ac^arri.bs^^ 

toward the puncture site and help p-even. premature closure of the punchrre sde as the 
devtoelsrr^edbackara.fcr.h.pmfe^^ 

.nereby enhancing coWot inched vohrme of blood o, ofher body fluid fo be 



sampled. 
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[00028, I^S^an^dcapoor^b^ 

us«. p,, feraM y ,„ ft, pfen, oHhe ^ ^ **» * <«*e<> by ft, 

puntfu,, „•„. ftercby enbancta saarf, co„„*,„ ^ Pre "' ! " ,,re *«•»■* •» 



[00027] I igure o show „„ andcap 1 1 0 lo, a lanrW, .. • 

= ooas-sbapad op ,^, 114 fonned „ W Z'ZT ^ ,aCe1,2and 
opening 1,4 b fo^ed by <*, orm™, slote Z^T . ■"*•"»*»■* •» 

« *e*d and soue,** to^rd ft, ^ *JL£^ ' SUbcUlaneou » * M 

ft, ^d^, bbM l16 

shaped ooenino 1 14 r=»n "'lersecimg slots of the cross- 

^ P n,n ° 114can serve a s a mechanical stop for the lanrpt , n n 
travel of the lancet at its extended position. ' 0,6 P3th ° f 

100028] 



100028) While the invention has been described with . 
-.pie embodiments, i, M „ be «^ W «Tr" fo " "* 
modifications, additions and deletbns are within ,h * **■ 3 ^ ° f 

the following Cairns. the invention • as defined by 
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What is claimed is: 

1. An endcap for a lancing device, said endcap comprising: 

.... ■ ■ 
an opening for passage of at least a sharp lip portion of a lancet; 

a contact face surrounding said opening; and . 

• • • 

at least one surface feature on the contact face adjacent said opening for applying 

pressure to tissue surrounding a lancing siie by rocking of the contact face in contactwith 

the tissue surrounding the lancing site. 

» • ■ * - 

2 : The* endcap of Claim 1v wherein a plane of motion is defined through a central 
lengthwise axis of the endcap and extending through the center of said opening, and 
wherein the contact face curves outwardly toward said opening along the intersection of 
the contact face with the plane of motion. 

3. the endcap of Claim 2, wherein the at least prte surface feature tes^metric about 

■ ■ . + * 

said plane of motion. 

4. The endcap of Claim 1 , wherein the at least one surface feature comprises at least 
one raised rib projecting outwardly from the contact face. * 

5. The endcap of Claim 1, wherein the opening comprises a slotted opening. 

* ... 

• • ■ . ■: * . 

6. The endcap of Claim 5, wherein.said slotted opehing fe narrower at its central region 
than at its extremities. 

7. The endcap of Claim 5. wherein said slotted opening comprises at least two slots 
intersecting at or near the center of their lengthwise dimensions. 

• - - ■ - 

8. The endcap of Claim 5, wherein the at least one surface feature comprises a raised 
rim around at least a portion of said slotted opening. 

9. The endcap of Claim 8, further comprising a projection extending outwardly from the 
contact face along the central portion of both sides of the slotted opening. 
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• • • * ■ . * 

ana nfcad * a^er^ « a„aas« a .^^S* a,,eaS ' 

12, The endcap of Claim H, wherein the at least one rafsed rib comprises a -h 
spaced apart on opposite^ of the opting to define a centra, cLI"^ ' 
its center than at its extremities wa ' ^annelthat. ,s W ,derat. 

13. 

spaced apart on opposite sides o/the opening to detinea centra, channT,h , 

at its center than at its extremities. channel. that is narrower: 

14. Tha andcap af Claim 1, wharah u, e a , teasl ' rfm . ; 
P>"ra% of aHemaHna rals ad tobes art dapn* s ia„s ZT " >m, * eS 
caa.ac a*faca auncort^ m apaa^ ' ^ ' U ^ 

' 1 v^wng contact with tissue surroi mrimn o 
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17. A lancing device for collecting a sample of body fluid from a sampling site on the 
skin of a subject, said lancing device comprising a lancet and a housing comprising an 
endcap, the lancet being movable between a first position within the housingand a second 
position wherein at least a sharp tip portion of the lancet extends through an opening in the 
endcap, wherein the endcap comprises a contact face sunounding the opening arid at 
least one surface feature on the contact face adjacent said opening for applying pressure 
to tissue surrounding the sampling site by rocking of the contact face in contact therewith: 

- ■ ■ ■ . 

18; The lancing device of Claim 17, wherein a plane of motion is defined through a 
central lengthwise axis of the lancing device and extending through the center: of said 
opening, and wherein the contact face curves outwardly toward said opening along the 
intersection of the contact face with the plane of motion. 

m The lancing device of Claim 18, wherein the at least one; surface feature is 
symmetric about said plane of motion. 

20. The lancing device of Claim 17. wherein the at least one surface feature comprises 

at least one raised rib projecting outwardly from the contact face. 

♦ •* *• ■ 

21. The lancing device of Claim 17, wherein said opening comprises a slotted opening 
that is narrower at its central region than at its extremities, 

22. The lancing device of Claim 17, wherein said slotted opening' comprises at least two 
slots intersecting at or near the center of their lengthwise dimensions. 

* ' * ' ' ' ' • ' " 

23. The lancing device of Claim 17, wherein the at least one surface feature comprises 
a plurality of alternating raised lobes and depressions; forming a continuous, undulating 
contact surface surrounding the opening. 
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24. A lancing device for collecting a sample of bnriu fh'.M f 

outwardly-curved contact face. . gn 106 

25. ™° b "*^oF^ 

at a central portion thereof than at its extremities. ... afrow er 

■ * 



» 4 
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